We assessed the roles of visual and olfactory cues in female-tadpole communication in Chirixalus eiffingeri. The mean cumulative time that at least one tadpole was active or begged for food was significantly longer when a female C. eiffingeri was present than when a plastic frog was introduced and when no frog was present. Tadpoles did not respond visually to a female frog physically separated from them by transparent Plexiglas. However, tadpoles were more active in water conditioned by female frogs than in unconditioned water. Tadpole activity was further elevated by water conditioned by a female frog and tadpoles. Tadpoles were more active in water conditioned by male frogs than in unconditioned water, but water conditioned by a male frog and tadpoles did not further elevate tadpole activity. Thus, water conditioned by adults of either sex contains substances that increase tadpole activity, but only females show a synergistic effect with conditioning by tadpoles.
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Oviposition by frogs in phytotelmata, unique aquatic microhabitats, is probably an evolutionary adaptation for avoiding the predators that inhabit larger aquatic habitats (Duellman & Trueb 1986; Lannoo et al. 1987; Summers 1990; Caldwell 1993; Jungfer 1996; Kam et al. 1996) . Maternal provisioning of eggs to feed arboreal tadpoles probably evolved in response to food scarcity in phytotelmata (Wassersug et al. 1981) . Laboratory and field studies have revealed that egg provisioning may be biparental or uniparental, and that female-tadpole communication is particularly important in uniparental care. In biparental care, the female lays eggs to feed the tadpoles in the presence of a male frog. During provisioning, male and female frogs return to the hole, engage in courtship behaviour, and lay fertilized or unfertilized eggs in the pool (Caldwell & deOliveira 1999) . Fertilized eggs that are not consumed by the tadpoles will later hatch and become the next cohort of tadpoles. Biparental care occurs in Osteopilus brunneus (Thompson 1996) , Osteocephalus oophagous (Jungfer & Weygoldt 1999), and Dendrobates vanzolinii (Caldwell & deOliveira 1999) .
In uniparental care, the female frog lays unfertilized eggs to feed the tadpoles in the absence of male frogs. Interactions between a female frog and tadpoles seem to signal or induce the female to lay trophic eggs for the tadpoles. Chirixalus eiffingeri tadpoles, which are obligatorily oophagous, are fed intermittently by females that lay unfertilized trophic eggs (Kam et al. 1996) . When a female frog returns to the nest, tadpoles immediately aggregate around her. Each tadpole stiffens its tail and begins vibrating vigorously, while nipping at the skin around her cloaca and thighs (Ueda 1986). The female begins to lay trophic eggs, a few at a time, although no males are present. As soon as the eggs are laid, the tadpoles bite them and suck out the yolk (Ueda 1986). Similar 'egg-begging' behaviour has also been reported in a dendrobatid frog (Dendrobates pumilio) and two hylids (Anotheca spinosa and O. brunneus) from the New World tropics (Weygoldt 1980; Jungfer 1996; Thompson 1996) .
To date, studies of female-tadpole communication have been mostly observational, and the communication between female frogs and tadpoles has not been studied experimentally. Jungfer (1996) studied the brooding behaviour of A. spinosa and showed that tactile stimulation by the tadpoles was essential for inducing female frogs to lay trophic eggs. Anotheca spinosa and C. eiffingeri tadpoles nip the female's skin throughout of a feeding event. This behaviour is fastest and most vigorous moments before eggs are deposited in the pool (Jungfer 1996; Y.-C. Kam, unpublished data) . Why do tadpoles continuously nip the skin of female frogs? If tactile stimulation of the female frog by tadpoles is necessary to induce her to lay eggs, she might communicate with the tadpoles to encourage their nipping.
